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(S4) Vehicle toy mounting projectile launching mechanism 



(57) The toy TO shows much originality In operation 
wilhout using a complex circuit improved in flight 
range by using a simpla and low^coat mechanism, per- 
mit* a ueerto play whh It safely, and comprlaea: a airuc- 
ture T5 mounted on the loy 10 and capable oi moving 
from a f I ret position to a second position bo as to form In 
outline a part of a body 12of the toy 10 in the first poeition 
and pop out ol the body 12 in the eecond position; a pop- 



plng-out mechanism by which the Btructure 15 Is moved 
from the first position to theeecond poeilion so as to pop 
out of the body 12; a launching plallorm 4S having the 
launching mechanism which isprovidad in the structure 
15 go aa to be housed In Ihe body T 2 In the first poeition 
and appear In sight In Its launching position when the 
structure 15 is in the eecond poeilion; and. a launching 
control mean* for controlling tha launching mechanism. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invent ton: 

The present invention relates to a vehicle toy mount- 
ing a projectile-launching mechanism, which has ex- 
traordinary powers, Le., which can be remotely control- 
led so as to pop a pnajeci launching platform oul ol a 
vehicle body and launch a projectile theretrom. the pro- 
jectile-launching platform being housed in the vehicle 
body in b lima other than 1ha projactila- bunching time 
described above. 

PpwHffftn °1 M Prior Art; 

A conventional ground vehicle lay mourning a pro- 
jectile- launching mechanism has he projectile-launching 
portion exposed to the enemy, and. therefore te easily 
recognized as a projectile-launching vehicle before the 
project ila is launched from such projeclile-launchtng por- 
tion of the vehicle toy. Further, the conventional vehicle 
toy lacks In originality and la poor In the number ol the 
projectiles stored In the vehicle toy. Coneequenlly. ihe 
project iles are immediately exhausted when continuous- 
ly launched, which aomstimss make* H impossible to hit 
a target. On ihe other hand, In order to Increase ihe range 
of the projectile. It te necessary to tncreaee the muzzle 
velocity ol the projectile, which requires to tate neces- 
sary salety precautions, lor example, by the use of a 
cushion member attached to a 1rcnt end of the projectile 
eo ae to decrease an Impact force of the projectile when 
the projectile hits against a pereon. However, euch cush- 
ion member causes the projectile to lumbte in flight 
which often mates it im possible to have the cushion 
member of the projectile position sd forward in fright alti- 
tude. Therefore, tn the conventional vehicle toy; In order 
to decrease the Impact lorce of the projectile thereof. It 
is necessary to decrease the muzzle velocity of the pro- 
jects. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
vehicle toy having a projectile-launching function, which 
ha* originality In action and Increases ihe range of a pro- 
jectile by the use of a simple and the least expensive 
mechanism wlihout using a complex electronic circuit, 
the vehicle toy being excellent in safely and also in play 
value in operation. 

The above object ol the present tnvenllon le accom- 
plished by providing: 

A remotely -centre! lad vehicle toy mounting b projec- 
tile-launching mechanism comprising; 

a structure which is mounted on a vehicle body of 
the veh lole toy and capable of movl rrg iromaflret position 
to a second position eo as to form In outline a pen ol the 



vehicle body In ihe fl ret position and pop out of the vehicle 
body in the second posftion; 

spopping<tLrtrrachHni8m1r^ 
tura la moved from the first position to the second po&J- 
* ttonsoTOtopoDout^the .yehjdebody;. 

a p rojecti leHaunch ing platform prov ided with a pno- 
jectile-launching mechanism which is provided in the 
structure bo as to be housed in the vehicle body in the 
first position and appear In eight In Its pro| art I la-launch- 
ing position when the eiructure Is In the second poeiilon; 
and 

aprojectile-launching control rnaansfcr controlling 
th a p rojacti la-launch ing machan ism. 

In the vehicle toy of the present Invention, It Is pref- 
erable that the structure hae one ol Its opposite end por- 
tions p'rvotally attached 1o a portion ot the vehicle body 
and the other of the opposite end portions tormad into a 
free-end portion on which the projectile-launching plat- 
form provided whhthe projectile-launching mechanism 
Is mounted; the projectile-launching platform le provided 
with at leasl one projectile-launching sleeve: the projec- 
tfla-launching mechanism is provided with a projec- 
tile-energizing means for giving a flight force lo a projec- 
tile, a restricting means for temporarily restricting the 
launching of the projectile, and a release meane lor re- 
leasing the projectile from restrictions placed upon the 
launching of Ihe p rojacti la; the projectile- launching con- 
trol means Is provided whh a release mechanism which 
drives the release meane so as to release the projectile 
from the restrictions upon receipt of a radio signal; the 
projectile-launching platform is provided with a guide 
portion in its projectile- loading portion, 1ha guide portion 
being provided with at least two si Its; the projectile Iscon- 
etructed of a head and a tail cylindrical portion, the tall 
cylindrical portion being provided with an engaging 
groove while the head cylindrical portion is covered with 
a cushion member, the taQ cylindrical portion being fur- 
ther provided wtth ai least two helical projections In Its 
outer peripheral ponton, the helical projections being 
small in helix angle and loosely and th readably connect- 
ed with Ihe elrts of the guide portion ol the projec- 
tOe-taunchlng platform; said poppJng-oul mechanism Is 
provided with a structure-energizing meane for giving a 
popptng-out force to the structure so as to move the 
structure from the first posftion to the second position, a 
eiidably movable hook on whbh a resilient force is ap- 
plied to urge ihe movabls hook toward Its engaging di- 
rection so as to have said movable hook engage In the 
first position with a stationary hook provided In a portion 
of the vehicle body and disengage irorn the stationary 
hook in the second position > and a rib gB-ar driven by a 
motor and provided with a knock rib which la rotatably 
driven to kick a hook boss of the movable hook so as to 
slidably move tha movable hook from its engaging posi- 
tion to its disengaging position; the projectile-launching 
mechanism is provided with a launching spring for 
launching the projectile, the projectile-launching platform 
with at least one through-hole tor holding the pnojecllle 
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./ thereto* b cam ring with a rotatablyHslrrven protruding 

cam, and a projectile stopper which is provided with a 
stepper bos b abutting on the protruding asm and an en- 
gaging-end pod Ion Inserted Into the engaging groove of 
theprcJectflesoBetoprevemtta 
ing, the projectile stepper being driven by the protruding 
cam, whereby the protruding cam of the cam ring inter- 
mittent ry rotated abuts on the stopper boas so as to sli- 
dably move the proJeciDe stopper In Ita disengaging di- 
rect ton. 

In the vehicle toy mounting the projectile-launching 
mechanism of Ihe present invention having the above 
construction: the si met una mounted on tha vehicle toy 
forma In outline a part of the vehicle body In the first po- 
sition thereof,, and pope out o1 the vehicle body through 
the actuation of the pop ping-out mechanism to permit Ihe 
projecti)a»raunching platform with tha projectile-launch- 
ing mechanism to come In alight, end, the projec- 
tile-launching mechanism la controlled by the projec- 
tile-launching control means bo the the projectile Is 
launched. Therefore, the vehicle toy of the present in- 
vention shows much ori ginal rty in ope rat ion without uein g 
complex electronic circuit* Je Improved Infllghl range by 
using a elmple and tow-cost mechanism, and permits a 
user to play with It safer/. 

BFHEF DESCRIPTION OF THE DRAWINGS 

Fig. f to a perspective vtew of the vehicle toy of an 
embodiment of the present invention in a condition 
in which the structure is in its second pop-up or 
expanded position; 

Fig. 2 le a a perspective view of the vehicle loy of 
the embodiment of the present invention in a condi- 
tion in which the structure is in itsf irat recessed posi- 
tion; 

Fig. 3 Is a eecllcnal side view of the vehicle toy 
shown in Fig. 2; 

Fig. 4 le a a sectional aide view of the vehicle toy 
shown In Fig. 1; 

Fig. 5 is a partially broken plan view of the vehicle 
toy shown in Fig. 2; 

Fig. 6 Is afrcnl view of the vehicle toy shown In Fig. 1 ; 

Fig. 7 is an exploded perspective view of the projec- 
tile-launching mechanism of the embodiment of tha 
present Invention, Illustrating Ita components; 

Fig. B is a longitudinal sectional view of tha projec- 
tile-launching portion of the embodiment of the 
present invention; 

Fig. 9 le a perspective view ot the projectile of ihe 



embodiment of the present Invention; 

Figs. 10 to 1 7 are views illustrating steps in tha lifting 
operations of the structure and In the launching 
* .opemtlonsofjheprojectile; 

Fig. 18 is a perspective view of a porlable 
remol a-control unit of tha embodim ant of tha p rasant 
Invention; 

JO 

Fig. 19 is a block diagram of the remote-control unit 
of tha embodiment of the present invention; and 

Fig. 20 le a block diagram of a eonlrol circuit of the 
ve hid e toy of the embodiment of the present Inven- 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

90 

He rei nbe low. the p resent invention wil I be described 
in detail with reference 1o the accompanying drawings. 

A vehicle toy 10 mounting a projectile-launching 
mechanism or an embodiment of the present Invention 

55 la remote-oontrolled by wl re or by wl relees through a re- 
mote-oontrol unit T20 which issues acontrol signal fothe 
vehicle toy 1 D. The vehicle toy 10 is provided with a chas- 
sis 1 1 and a vehicle body 12 mounted on the chassis Ti . 
Further, the vehicle toy 10 le provided whh left and right 

w front steerable wheels 13a, 13b together with left and 
right rear drive wheel 1 4a, f 4b. Steering operation of the 
vehicle toy f 0 is conducted by using a link arm througji 
which the front wheels 1 3a r f 3b are pivoted loafront-end 
portion o1 the vehicle toy 10. In steering operations, the 

3* front wheels 1 3a, 1 3b are moved together right and left 
in a desired manner through an electrically-energized 
actuator 18 provided in a steering portion ol the vehicle 
toy TO. Such steering operation conducted through the 
actuator 18 le well known, for example, a© ehown In U.S. 

*Q Patent No. 5,261 ,653. The vehicle toy 1 0 is provided with 
a vehicle drive unit 26 which drives al least one of the 
rear drive wheele 14s, i4bthrougha reduction -gear unit 
21 constructed ol en appropriate gear train. Preferably, 
the rear wheele 14a, 14b are fixedly mounted on oppo- 

45 site ends ol a rear axle 22 of the vehicle toy 10. A battery 
24 Berving ae an electric power source of both the vehicle 
toy 10 and a radio receiver 28 for control ling the vehicle 
toy 10 are preferably mounted on a central portion ol the 
chassis T1. 

w On the other hand, the vehicle body 12 is formed, 
for example, into a shape of an automobile such as a 
conventional i rue k In Its front portion and Into a shape of 
an open-top load-carrying box In Its rearportlon. A et ruc- 
ture 15, which is an essential part of tha vehicle loy 10 

w of the present invention, is awingably mounted in the 
load-carrying box of tha vehicle body 12. More specifi- 
cally/ the structure 15 has Its rear-end portion pivoted to 
the rear portion of the vehicle body 12 to permit Its 
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tart-end portion to ewlngably move upward under the 
influence of a compression coil spring 42. Such awinga- 
ble upward movement of the front-end portion of the 
structure 16 tlfretha structure 15 back Consequently, the 
structure 15 may assume a first poettlon tn which the 
6tructu re 1 5 is housed in the load-carryj ng box as shown 
in Pig. 2, or a second position in which the structure 15 
is tilted back as shown in Fig. 1, and, Ihsretore may 
ewlngably move between the final and the second posi- 
tion. The auucture 1 5 haa near opposite ends of He low- 
er-case portion 55 pivoted 1o Ihe vehicle body 12. Fur- 
ther, the 8truc1urBl5 is provided wilh a rear- body portion 
23 which covers the toad-carrying bnxcf tha vehicle body 
12 and follow* the front portion o1 the vehicle body 1 2 In 
contour. In olher words, when the structure 15 la In ihe 
first position as shown in Fig. 2, 1he vehicle toy 10 entirely 
assumes trie same shape as thai ol a conventional land 
vah Icleor automobile In qui One. On the other hand, when 
the structure 15 la In the second position ee ehown In 
Fig. 1, the front-end portion of Ihe structure t5 movee 
upward to project from an upper portion of the vehicle 
toy f0 t and, therefore cornea in sight As a result, tha 
structure 15 assumes he tilling position to show a pro- 
jectile launcher ol the vehicle toy 10. 

The structure 15 le provided with a projectile-launch- 
ing platform 46 inside the rear-body portion 23. Further, 
tha slruclura f 5 is provided with a popptng-out or ex- 
panding mechanism and a projeci Ho- launching mecha- 
nism. The popplng-out mechanism movee the structure 
15 trorn 1he first position to the second position. On the 
other hand, the projeclile-taunching platform 46 is com- 
pletely housed in lha vehicle body 10 when the structure 
15 la In the first position as shown In Fig. 2, and comes 
In sight when the structure 15 le In the second poeltbn 
as ehown in Fig. 1. 

Mow, the Btruclura f 6 will be described fn its mech- 
anism. Tha slructure 15 is provided with: tha projec- 
tile- launch In g platform 40 for loading a project (lo 50 and 
for housing therein a spring 44 producing a projec- 
tile-launching force and an upper case 54 and a lower 
case 65 in which gears and a motor of tha projec- 
tile-launching mechanism and Ihe popplng-out mecha- 
nism are housed Ae shown In Fig. 7, the tower caee 55 
of the structure 15 la provided with a pair of laierally-ex- 
tending bearing portions 55a in its rear portion and a pair 
of boaees 55b which are provided in ouler enda of the 
bearing portions 55a and formed Into rod- Dke shapes ex- 
tending vertically. The bearing portions 55a ol ihe lower 
case 55 loosely engage with or are Inserted Into a pair 
of vertically-extending slits 12a which are formed in Ihe 
load-carrying box oi the rear portion of the vehicle body 
12 so as to correspond In position to such bearing por- 
tiere 55a ol the lower case 55 of the structure 1 5. On the 
other hand, tha bosses 55b of the lower case SS in lha 
structure 15 are loosely inserted into a pairol elongated 
holes 12b formed in a pair of oblique surfaces which are 
provided In ihe vehicle body 12 so ae to be adjacent to 
the silts 12a of the vehicle body 1 2. Then, as shown In 



Fig. 7. the bosses 55b of the structure 1 5 have thai r low- 
er-end portions engaged threadably with a pair of 
truss-head screws 29 so that tha bosses 55b are pre- 
vented from being pulled oui of ihe elongated holes T2b 
5 of the vehicle body 12, -Since the structure 15 hae the 
bearing portions 55a of Ms lowercase 15 inserted rotat- 
ably in the slits 12a of the vehicle body 12 and also has 
the bosses 5Sb ol Ms lower cabb 55 inserted slidably in 
the elongated holes 1 2b of the vehicle body 12, It la pos- 
sible for the structure 15 io ewlng or tilt In the vehicle 
body 12. Further provided between a lower central por- 
tion of tha lower case 55 of the structure 15 and the 
toad-carrying box of th a veh ic la body 1 2 is a su itab la re- 
alllerrt means, for example such as a compression coll 
eprlng 42. which reelllemy urgee ihe lowercase 55 up- 
ward. In the load-carrying box ol the vehicle body f 2. 
there are provided a pair of stationary hooks 19 which 
are laterally spaced apart from each other by a prede- 
termined distance, as Is clear from Fig. 10. Aa ehown In 
Fig. 4> each of Ihe etatlonary hcoke 1& la provided whh 
a stationary-pawl portion 18a and an obiique*ur1ace 
portion 1 Sb wh ich is i n c li ned u p ward towa rd the 1 rent and 
of the vehicle body T 2. In a condition In which the struc- 
ture 15 le In the first position thereof, the Btatlonary-pawl 
portion 18a of the eteitonary hook 10 engagee with a 
movable-pawl portion 36b of a movable hook 36 provid- 
ed in the structure 15 to hold Ihe structure 15 in the 
toad-cairying box of the vehicle body T2 against a resil- 
ient force exerted by the compression coll eprlng 42. 
When the movable hook 36 is disengaged from Ihe sta- 
tionary hook 15. the structure T5 swingably moves up- 
ward under tha influence of tha resilient force exerted by 
the compression coll spring 42 end reaches the second 
position on the vehicle body 12, aa shown In Fig. 4. 

The upper case 54 and the lower case 55 of the 
structure 1 6 are formed into one piece and disposed un- 
der the rear-body portion 23. Housed in the upper case 
54 and ihe lower case 55 of the structure are: a motor 
26; a pinion 30 provided on the motor 26; a first Interme- 
diate gear 32 driven by the pinion 30; a second interme- 
diate gear 93 which is integrally formed wilh the first in- 
termediate gear 32; a rib gear 34 and a cam ring 36 driv- 
en by the second Intermediate gear 33; shafts 35 foreu p- 
portlng the gears and the cam; and. the movable hook 
36. 

Ae shown In Fig. 7 and Figs. fOto 17, in tha upper 
case 54 and the lowercase 55 the flrsl Intermedials gear 
32 meshes with ihe pinion 30 of ihe motor 28 and the 
second Intermediate gear 33 meshes with the rib gear 
34. The second intermediate gear 33 is large in lace 
width to permit tha rib gear 34 to alida widthwise (i.e., 
move back and forth aa viewed In the traveling direction 
of the vehicle toy 10) relative to the second Intermediate 
gear 33 on its shaft 35. As shown in Fig. 7, provided in 
afronl surface of the rib gear 34 is a pin 34c extending 
forward. Provided in a rear surface ol the rib gear 34 are: 
a first rib 34a extending from a center of the rib gear 34 
radially outward; and, a second rib 34b extending from 
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an outer perfph&ral portion of the fib gear 94 radially In- 
wardly. On the otter hand, the cam ring 38 is mounted 
on the shaft 35 on which both the first intermediate gear 
32 and the second tntermadtate gear 33 are also mount- 
ed. The cam ring 36 la roiatab (a relative to these Inter- 
mediate gears 32, 33, and presided with an edge ring 
38c in an outer peripheral portion of ite front * uriace. Ae 
shown in Fig. 7, a pair of Iriangular inner cams 36b ara 
tormad In an Inner surface of the edge ring 36c so aa io 
radially Inwardly extend andbe oppositely disposed from 
each other in a diamelrical direction of the cam ring 36. 
A cam rib 36a is in the rear surface of the rib gear SB, 
tha earn rib 36a being provided with a plurality ol radial- 
ly-eofiendlng projections the number of which la, tor ex- 
ample, ten. The rib gear 34 has Its pin 34c engaged with 
the cam rib 36a ol the cam ring 39 which in lurn haa its 
inner cam 36b engaged with bosses 401a, 402a, 403a, 
404a and 405a {hereinafter almpfy the boaaea 401 a - 
40fia) ol a projectile stopper 40. Each time the rib gear 
34tuma 360 degree© , the pin 34c can engage one pro- 
jection ot cam rib 33a totum cam ring about 38 degrees 
so that tha inner cam 36b of tha cam ring 36 depresses 
the boseee 40t a - 405a one by one. 

Ae ehown In Fig. 7. the movable hook 36 aaeumee 
a eubeiantlally laterally-extending rod-like ehape and le 
movabty housed in the tower case 55 of the structure 15 
so as to be aliokble width wise and back and forth. The 
movab Id hook 38 haa Its eppoa Ite-end port lone exposed 
to the corresponding stationary hooka 19 In oppoelle 
sides of the lower case 55 of the structure 15. Formed 
in the opposite-end portions of 1he movable hook 36 are 
the movable-pawl portion b 3Bb engaging wilh the sta- 
tlorwy-pawl portions 1 9a of the stationary hooka T9 and 
the oblique eurfacee 33c which abut on ihe station- 
ary-pawl portions 18a of the stationary hooks 18 and sh 
idably guide them when tha movable- pawl portions 38b 
of tha rnovBbl8 hooks 38 engage with tha atat bnary-pawl 
portions 1 9a of the stationary hooks 1 9. Formed In an 
upper aide of a substantially centra) portion ot the mov- 
able hook 38 is a hook boss 38a which engages with the 
first rib 34a and Ihe second rib 34b. A rale raffy-ext endin g 
elongated groove 36d Is formed aDghtly under the hook 
boss 36a in the movable hook 38, and movabry receives 
a lower portion of the rib gear 34 therein eo aa to permit 
the rib gear 34 to tat eral ly m eve by a pfedeterm in ed dis- 
tance. Further formed in a right portion of the movable 
hook 38 Is a resilient hook 36e extending downward be- 
yond the bottom ot the lower caae 55. A coll spring 46 
has one of lie opposite ends engage with the resilient 
hook 33e of the movable hook 33 and the olher o1 lis 
opposite ends engage with a reeOiant hook 66c formed 
In a tell portion ol ihe bottom of the lower case 55, so 
that the movable hook 38 Is resDIently urged to the left 
and forward, as viewed in Fig. 10. Namely, tha movable 
hook 38 is slidable width wise in a condition in which Ihe 
rib gear 34 ie received in 1ha elongated groove 33c of the 
movable hook 38, white slidable back and forth together 
with the rib gear 32. 



The projectile-launching platform 48 la Integrally 
provided with alront-plate portion 4Bb having five open- 
ings 48b, five relatively large-ofemelerpraj selfless u nett- 
ing ale ewe portions 4Bc which have their front anda fix- 

£ edly mounted on rear encte of the corresponding open- 
ings 49a of the front-plate portion 48b, five spring-hous- 
ing portions 48d for housing five relatively small-diame- 
ter launching Bprings 44 therein, the spring- housing por- 
tions 43d being coaxial ly arranged with tha correspond- 

"? Ing el eeve porl lone 48c and fixedly mounted on the rear 
portions thereof. Aa is clear from Fig. 7, Ihe five projec- 
tile-launching slesva portions 4Bc of tha projac- 
tile-launching platform 4B are equally spaced apart from 
each other on the periphery ol an upper half of the the 
cam ring 38. and dlepoBed In front of the lower caee 55. 
as shown in Fig. 3. Formed inside each o1 the 
spring-housing portions 4Sd is a guids portion 4Ba pro- 
vided with three rifles. Formed Immediately before each 
of the guide portions 4de of the spring-housing portions 

*0 48d or Immediately behind each of the projectile-launch- 
ing sleeve portions 49c is athrough-hole481 for receiving 
therein a front-end porl ion o1 each of five stopper blades 
401 > 402, 403, 404 and 405 (hereinafter simply referred 
to ae the stopper bladee 40f - 405) of the projectile atop- 

« per 40. As la clear from Fig. 7> the etopper bladee 401 - 
405 radially outwardly extend from a center line of the 
cam ring 36. 

The projectile stopper 40 le made of, for example, a 
molded elastomer. Asehown In Fig . 7 , the project lis atop- 

3* per 40 is provided with a plurality of axial slits in the pe- 
ripheral portion of its substantially semi-cylindrical por- 
tion a near and of which is formed into five banl portions 
forming the stopper blades 401 - 405. Aa seen In Fig. 6, 
the semi-cylindrical portion ot the projectile stopper 40 

« has its fronl -end portion fixedly mounted on the rear sur- 
face oi Ihe front-plate portion 4Bb of Ihe projec- 
tile-launching platform 4B. A front and of aach of such 
five stopper bladee 401 - 405 Is Inserted Into the 
through-hole 481 or each of the five spring-housing por- 

4* tions 4Bd ot the projectile-launching platform 48 and 
slightly extanda radially inwardly into each of the 
spring-housing port lone 4Bd so aa to engage whh an en- 
gaging groovesOd of the proJecMeSQ. The stopper boss- 
es 40Ta - 405a are formed In the rear surfaces ot the 
bent portions of the stopper blades 401 - 405 so ae to 
extend rearward toward the cam ring 96. Each of the 
stopper blades 401 - 405 Is bent Inwardly when each of 
their stopper bosses 401 a - 405a, which Is disposed In- 
side the edge ring 38c of ihe cam ring 38, abuts on the 

w inner cam 38c of the cam ring 30 in operation and is de- 
preaaad radially inwardly in the cam ring 3fi. Whan each 
of the stopper boseee 401 a - 405a Is released from the 
Inner cam 38c of the cam ring 98, each of Ihe bosses 
401 a - 405a returns to its initial position due to resiliency 

w of the projectile stopper 40. 

The projectile 60 ia preferably formed into a mia- 
elte-llke shape provided with a round-head portion 50a 
and a mil portion 50b which le Integrally formed with a 
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rear end of the round-heed portion 50a. Formed In outer 
peripheral portion of the tail portion 50b of the projectile 
50 are three helical projections 50c which loosely and 
threactebly engage with the guide pen ton 46b of the pro- 
jectile- launching ptstforrn 4B. In the pr^ectlte.-KJ. Q© * 
shown in Fig. 9. each of the helical projection* 50c ie 
notched in the vicinily of the rear end o1 the round-head 
portion SOa to farm the engaging groove 5Dd for receiv- 
ing therein the fronl-end portion erf each of the stopper 
blades 401 - 405 ol the projectile stopper 40. The 
round-head portion SOa is preferably covered with a suit- 
able cushion member made of foamed plastics, rubbers 
or sponges, and, therefore does not injure users even 
when the projectile 50 hhe the users. 

Fig. 18 te a perspective view showing a portable re- » 
mote-control unit 120 for controlling Ihe vehicle toy 10. 
The unit 120 is preferably constructed of an cn/off switch 
122, a flrsttoggle-control leve r 1 24 for controlling the ve- 
hicle toy 10 In backhand -forth motion, a second tog- 
gle-control lever 1 28 for oontroOlng the vehicle toy 1 0 In so 
steering, an antenna 1 2B ( a nd a?6tfcc1ffi^i^^ 
tKs^hcota^ j^ttnl^ 
tur^topo pc^ 
;ioyllQ^nd taurxihtnqthap^ 

Fig. 1 9 le a block diagram of the main circuit com- ** 
ponent* of the portable remote-control unit 1 20. The unit 
120 is preferably provided with a pair d cord sets 124a 
and I24b> which are dosed when the first ic^le-oontrol 
lever 124 le operated to move bade and forth, a pair of 
contacts 1 29a and T2ob> which are closed whsn thssec- & 
ond toggte-conlrol lever 1 20 is operated to move right 
and Islt, and a pair of contacts 130a dosed when Ihe 
button 130 la depressed Each pair of the contacts 1 24a t 
124b. 1 28a„ 126b and 1 30a le connected to a mixer cir- 
cuit 13o by corresponding channel input terminals of a & 
control-signal generator circuit 132. The circuit 132 ie 
controlled by a crystal oscillator circuit 134 which issues 
an output-control signal end like signals. The mixer cir- 
cuit 1 38 preferably leeuee a control signal to a high-fre- 
quency amplifier circuit T38 which in turn issues a re- 
mote-control signal to the vehicle toy 10 through the an- 
tenna T28. 

Preferably, the vehicle toy 10 comprises en antenna 
140 (shown In Fig. 20) for receiving a radio-control sig- 
nal. More specfficaDy, the antenna f 40 receives a ra- * 5 
dio-controi signal iasued from the remote-control unit 
120 and transmits the eigne I to the receiver clrcull 34. In 
response lo the remote-control signal Issued Irom the 
unit 120, the battery power source Is selectively connect- 
ed with Ihe motor 28 of the drive u nit the steering actu- » 
ator 16 and the drive motor 20. A typical radio-receiver 
unit 26 le substantially constructed of a receiver circuit 
142, amplifier circuit T 48, and a control-signal separator 
circuit 1d8. The circuil 14B may bean analog-type, a bi- 
nary- type or a olgftaKype circuit through which the re- ** 
carved radio-conn ol signal ie processed through divid- 
ing, mixing, ctemuRtp taxing and decoding operations. A 
first signal, which Is generated when the contacts 124a. 



134b, 126e, 126b and 130a am connected wllh Ihe con- 
trol-signal generator circuit 132. is idenlified by property 
sal acting a conlrol system, bd that the steering actuator 
1&\ the drive motor 20 or the motor 28 are selectively 
driven In a desired aelected-dlrecilon. 

The above-mentioned receiver circuit and signal 
processing circuit are well known in the art, and, there- 
fore properly a sleeted in use. The signal separator circuit 
145 le preferably provided wllh at least three Independ- 
ent output channele for controlling the drive circuits of 
the channels. An electrical 1 rave ling drive circuit T50 is 
connected with the drive motor 20. An electrical-steering 
circuit f 54 is connected wilh the steering actuator 1 B. On 
the other hand, a hook-releeelng I projectile-launching 
circuit 1 58 Is connected with the electric motor 28. In re- 
sponse to the remote-control signal issued from the re- 
mote-control unit f 20, each of the electric-drive circuits 
150» 154 end 1 SB off active ty and selectively connecte the 
vehlcle-loy power beiiery 24 to the motor 20, motor 2B r 
or the actuator f8eoaa to effectively and selectively con- 
nect wilh the electric motor or the actuator, which motor 
or Ihe actuator is connected with a drive circuil having a 
power battery or having other power sources of the ve- 
hicle toy 10. Each of the drive circuits le Independently 
operaied as to other electric drive circuits. 

Now. th e ve h icle toy rnou nti n g the proj ectil e-la u nch- 
ing mechanism of the present invention will be described 
h operation with reference to Flga. 10 to 1 7. 

In a condition In which the structure 15 Is In he first 
position shown in Figs. 2 and 3. Le.. completely housed 
in tha load-carrying box of the rear portion of the vehicle 
body 1 2> the movable hook 39 engages whh the station- 
ary hooks f d. In Ihle condition, the movable hook 39 le 
resiliency urged forward by the coll eprlng 46. However, 
since the movable hook 38 engages wilh the stationary 
hookB 19 and can no1 move forward, the rib gear 24 
(shown in Fig. 11 ] is held in its rear position while meshed 
with the first Intermediate gear 33. Consequently, the pin 
34c of the rib gear 34 le not engaged with the cam rib 
36b of the cam ring 36. As a res u It. the cam ring 36 does 
not rotate even whsn the rib gear 34 rotates. In this con- 
dition, when Ihe receiver 26 receives a first radio signal, 
an electric curnent lor energlzlngthe motor 2B la supplied 
from the battery 24 to the motor 28 so that the motor 2G 
rotates to produce torque which is transmitted to the rib 
gear 34 through the pinion 30, first Intermediate gear 32 
and the second Intermediate gear 33 to rotate the rib 
gear 34 counterclockwise In the direction of arrow "A 1 as 
viewed In Fig. 10. As a resuh. tie nret rib 34a. which Is 
formed in the rear surface of the rib gear 34, engages 
with the hook boss 38a of the movable hook 36 to have 
the hookS&elldably move tothe right In the direction of 
arrow B against a resilient force exerted by 1he cell spring 
46 (incidentally, in a condition shown in Fig. f O, tha first 
rib 34a ol the rib gear 34 is going to e ngage with the hook 
boss 33a of the movable hook 38). Under such circum- 
stances, when the movable hook 38 moves right by a 
predetermined distance, the movable -pawl portions 3Gb 
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of the movable hook 38 disengage from the station- 
ary-pawl portions 19a of the staticrwy hooks 19 to per- 
rnittheslruelure T5 to swingably move upward under tha 
Influence of the resilient force ex&rted by the ccmprse- 
etonc^eprlng42rAeareeuMta^ 5 
it* second poeition shown in Figs. 1 and 4 in which the 
projectile-launching platform 46 comes in sight so that 
the projactila 5D la ready for launching. 

Al ihle time, when the rib gear 34 further rotates, as 
ehown In Fig 12. the eeoond rib 34b of the rib gear 34 io 
abuts on the hook boss 38a of the movable hook 36 to 
stop the rib gear 34 in relation. Undarsuch circumstanc- 
es, whan tha Bignal disappears , the molor 2B does not 
produce torque since the radio receiver 28 stops eiec- 
trlo-curreni supply to the motor 28, eo that the movable 
hook 38 is puDed to the left under the influence of the 
nasi Rani force axartad by ins coil spring 46 to have its 
hook boss 3Ba abut on the second rib 34b ol the rib gear 
34, whereby the rib gear 34 rotates counterclockwise to 
have the fl ret rib 34a and the second rib 34b thereof die- so 
posed in positions shown in Fig 14. On the other hand, 
whan the movable hook3B disengages from the station- 
ary hooks 19, the movable hook38 eltdabiy moves for- 
ward together with the rib gear 34 as ehown In Fig. 13 
under ihe Influence of a forward urging force of spring 
44 and rib gear 34 has its pin 34c engage with the cam 
rib 36a of 1 ha cam ring 36 whBe meshing with the second 
Intermediate gear 3a On the other hand, when the struc- 
ture 15 Is popped out of the vehicle body f 2 to assume 
its second position shown in Figs. T and 4, the movable ™ 
hook 36 can be sOdabiy moved widthwise regardless of 
the stationary hooks 1 9 of the vehicle body 12. 

Nowthe launching operation of the projectile SO will 
be described. In order to launch the projectile SO, 11 ie 
necessary that the structure pope out of the vehicle body os 
12 to assume its second position and tha projectile 50 is 
previously loaded. In loading operations of tha projectile 
50, th e round-head port Ion 50a of the project He 50 la held 
by the user's hand eo that the tall portion 50b of the pro- 
jectile 50 is inserted into the projectile-launching sleeve *o 
portion 40c ot the projsclile- launching platform 48 
through he opening 48a. Then, the round-head portion 
50a of the projectile 50 Is rotated to have the projections 
50c of the tall portion 50b engage with the guide portion 
46e of the platform 48. WhOT tto 
-rearend of- ths'taB-port™ 

^6prih~fi"447the projectile EQ le furtheTlMefted^lriSlhe 
sleeve portion 48c of the platform 4B against a resilient 
force exerted by the launching spring 44 to have the 
front-end portion ol each of the stopper blades 40 T • 405 » 
inserted into the engaging groove 50d of tha projects a 
50 so that the loading operations of the projectiles are 
completed. The project Be- launching platform 46 le pref- 
erably fully loaded with tha projectiles 50. After comple- 
tion of the loading operations of the projectiles into the 
platform 4B„ when tha structure 1 6 is depressed against 
the resilient force exerted by the compression col) spring 
42, the structure 15 assumes Its first position which le 



already described with reference to Fig. 10 In the above. 

In a condit ion in which the rib gear 34 and the mov- 
able hook- 38 are in positions shown in Figs. 14 and 15 
and the structure 15 la Inclined aa shown In Fig. 1 . When 
the.radlarecelver.unh.28 energlzee.the .motor 28 upon 
receipt of aeecond signal, the rib gear 34 is related coun- 
terclockwise through the pinion 3D, first intermediate 
gear 32 end tha second intermediate gear 33. Sines the 
second rib 34b of the rib gear 34 may pase under the 
hook boea 38a of the movable hook 38 when the mova- 
ble hook 38 is in a posh ion shown in Fig. 1 4, it is possible 
for the rib gear 34 to Keep on rot aling counterclockwise 
in the direction of arrow "C M Bhown in Fig. 15. After thai, 
as shown in Figs. 1 6 and 17, the pin 34c of the rib gear 
34 engages with the cam rib 36a of the cam ring 36 eo 
that the cam ring 38 ie rotated clockwise in the direction 
of arrow "D"bya pradeterminsd amount or angle corre- 
sponding to one ol the ten pro|sctions of the cam rib 36a. 
At thla lime, the Inner cam 36b of the cam ring 36 In a 
position ehown In Fig. 15 moveetolte uppermost poelllon 
shown in Fig. 16 to depress the stopper boss 403a in the 
direction of arrow tt E a radially inwardly as to a canter of 
the cam ring 36. As a result, the front end of the stopper 
blade 403 moves downward In the through-hole 4Sf of 
the sprlng-houelng portion 4Bdto dleengagef rom the en- 
gaging groove 5Dd ol the projectile 50 sothatthe projec- 
tile 50 is launched under the influence of the resilient 
force seceded by the launching spring 44. in thle launch- 
ing operation, sines the helical projections 50c In the tall 
portion 50b of the projectile 50 loosely and threadably 
engage with the guide grooves 4Be of th s spring-hou sing 
portion 46d, the proj action b 50c of the projectils SO are 
rotated on a longlludlnai axle of the projectile 50 by th© 
guide grooves 48e when the projections 50c of the pro- 
jectile 50 pass through the guide grooves 48e, so thai a 
so-called gyroscopic effect ie produced in the projectile 
50 so as to stabilize tha projactila 50 in flight attitude, 
which enables the projectile 50 to keep Its round-head 
portion 50a forward. Since the round-head portion 50a 
of the p rojecti ie 50 is cove red wil h the cushion member, 
it is possible 1o protect a person 1 rom injuries avan when 
the projectils 50 hits against the person. 

When the rib gear 34 la further rotated, the pin 34c 
□f the rib gear 34 disengages from the cam rib 36a ol the 
cam ring 38 so that the cam ring 38 stops in a position 
In wh Ich th a inns r cam 3Sb thereof passes the bosB 403b 
of the stopper 40. Then, the rib gear 34 Is further rotated 
to have Ite f Irsi rib 34a abut on the hook boss 38a of the 
movable hook 33 so that the movable hook 36 Is moved 
to the right to assume 1he same position as that shown 
in Fig. 12 in whbh the sacond rib 34b of the rib gear 34 
abuts on the hook boss 38a to stop the rib gear 34 In 
rotation. When the second signal disappears, the motor 
2S does not produce any torque so that tha movable 
hook: 38 is pulled backtothe lell to return to its position 
shown in Rg. 14, which permils the rib gear 34 to rotate. 
Under such circumstances, when a third signal le trans- 
mitted to the vehicle toy 1 0> the same operation as that 



3/2/05, EAST Version: 2.0.1.4 



EP 0 700 70S A2 



14 



T3 

performed upon receipt ol the ascend signal le per- 
fcrmsd> and then the stepper blade 404 is depressed so 
that the foDounng projectile 50 having been loaded is 
launched. In the same manner as that described above, 
the subsequent projectiles 50 are lajjrahed one by one 
each time a signal is received. Consequently, there is no 
fear thai a plurality of the projecl ilee 50 are continuously 
launched upon receipt of the same signal lasting long. 

In the above embodiment ol the present Invention, 
the structure 15 Ib so described as to be moved from the 
first position to the second position by the hook mecha- 
nism under the influence of the resilient force exerted by 
the compression coil spring 42. However, it is also pos- 
sible to employ another embodiment In which the struc- 
ture 15 moves in a different way. For example,, i he struc- 
ture 15 may perform any motion, for example, may ex- 
pand, awing, extend, spread, open, move bade and forth, 
move wldthwtae, rotate or otherwise elevate. Further, It 
le also possible for the structure 16 to be operated by a 
reverelble-type actuator. 

In the embodiment of the present invention, the 
number ol the loaded projectiles SO is five, as shown in 
the drawings, However, It Is easy and obvious for those 
etc! lied In the an to modify the embodiment of the present 
Invention In mechanism so bb to load the number more 
Cor less) than five of the projectiles 50 in the vehicle toy 
10. 

As for the control unit of the present Invention, al- 
though the embodiment of the present Invention Is de- 
scribed bo as to be conlroOed by wireless, it ia also pos- 
sible to control the embodiment of the vehicle toy 10 by 
wire. In other words, it is also possible to supply a control 
signal Irom the remote-control unit to the vehicle toy 10 
through wires, or. ft Is also possible to directly tranemtt 
the electric drive signal from the remote-control unit to 
the drive circuit mounted on the vehicle toy 10. 

Although fha embodiment ol the present invention 
la redfo-cenl rolled, It Is also possible to control the em- 
bodiment of the present Invention by using other wireless 
systems, for example such as intrareoVsignal systems 
and ultrasonic-signs I systems. Altera oontrol signal is 
directly received by In a signed receiver or after the thus 
received signal le amplified In en amplifier tor control Bng 
relays and other swttchss used In order to supply more 
current to motors and actuators, or, according to a control 
signal issued from an on- board processor {nol shown} 
of the vehicle toy, e necessary power may be supplied 
to en electrlcally-d riven actuator of the vehicle toy. 

Although the preferred embodiments ol the present 
invention have been described in the above to disclose 
and suggest many improvements, h ia dear for those 
skilled In ihe art to appropriately mod Ifytteenibodlmente 
In application. Therefore, H Is Intended that ell matters 
given in the above description and illustrated in the ac- 
companying drawings shall be interpreted to be illustra- 
tive only, and not as a limitation to the scope of the 
present Invention. 

As described In the above, the vehicle toy TO mount- 



ing the projectile-launching mechanism of the present In- 
vention shows much originality in operation without using 
a complex circuit is improved in Might range by using a 
simple and low-cofil mechanism, permits a user to eately 
£ pjay with It, and cornprtee* the structure 15 mounted on 
the toy 1 0 and capable of moving from the first position 
to the second position so as to form in outline a part of 
tha vehicle body 12 of the toy 10 in the first position and 
pop out of the vehicle body T2 In the second poslilon;the 
popplng-out mechanism by which the structure 15 Is 
moved from the first position to the second position so 
as to pop out of the vehicle body T2; tha projac- 
tile-launching platform 48 having the projecl ile-lBunching 
mechanism which le provided In the structure f 6 so as 
to be housed In the vehicle body 12 In the flrsi position 
and appear in sight in its launching position when the 
structure 1 S is in the second posit bn; and, the launching 
control means for controlling the projectile-launching 
mechanism. 

Hook 3Bc may be made of resilient material, reetk 
isntly mounted to movable hook 3B or both. 



Clalme 

as 

1 , A reiTwtely-ciontrolled vehicle toy mounting a projec- 
tile-launching mechanism comprising: 

a structure which Is mount ed on a vehicle body 
of eBld vehicle toy and capable of moving from a first 
& position to a second position so as to form in outline 
a part ol said vehicle body in said first position and 
pop out ol said vehicle body in said second position; 

a popplng-out mechanism through which said 
structure Is moved from said first position to said 
second position so as to pop out of said vehicle 
body; 

a project ile- launching platform provided with a 
projectile-launching mechanism which Is provided In 
said structure eo ae to be housed In eald vehicle 
4* body in said first position and appear in sighl in its 
projectile-launching position when said structure is 
In said second position; and 

a projectile-bunching oontrol meane for con- 
trolling eald projectile-launching mechanism. 

<$ 

2. The vehicle toy mounting said project ile- launching 
mechanism ae set forth In claim 1, wherein: 

said structure having one of Its opposite end 
portions pivotal ly attached to a portion ol said vehl- 
60 c le body and the othe r of said op posits end portions 
formed into a free- end portion on which said projec- 
tile-launching platform provided wtth said projec- 
tile-launching mechanism le mounted. 

** 3, The vehicle toy mounting said projectile-launching 
mechanism as set forth in daim 1 or 2, wherein: 

said projectile-launching platform la provided 
with at least one projectile-launching sleeve; 
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said project lie- launch big rnechartlem Id pro- 
vided wilh a projectfle-energaing mean* lor giving 
a flight fores to b prqactila, a restricting moans for 
temporarily restricting iha launching of eaid projec- 
tl la and a release mesne for releasing raid projectile £ 
from restriction* placed upon the launching of said 
projectile; and 

BaidprDjacti la-launching control maans is pro- 
vided with a release mechanism which drives eald 
release means eo as to release eald projectile Iron 
said reetriclione upon receipt of a radio signal. 

4. Tha vahicla Icy mounting said prajactfl b-Ib u n c hin g 
mechanism as eet forth In claim 3, wherein: 

eald project e-launchlng platform le provided 7. 
with a guide portion in its projectile- loading portion, 
said guide portion being provided with at least two 
elite; and 

eald projectile le contracted of a head and a 
tail cylindrical portion, eald tall cylindrical portion 
being provided wfth an engaging groove whfle eaid 
head cylindrical portion is covered with a cushion 
member, eald tall cylindrical portion being further 
provided with at leaat one helical protection In He 
outerperlpheral portion, eald helical projection being 
small in helix angle and loosely and threadaWy con- 
nected with said etita of said guide portion of eaid 
projectile-launching platform 

6. The vehicle toy mounting said prctfecfcle-launching 
mechanism as set torth in any one of claim* T , 2 and 
3> wherein Bald popping-out mechanism is provided 
with: 

a etructure-energlzlng meane for giving a pop- 
ping-out force to eaid structure so as to move eaid & 
structure from said first position to said second posi- 
tion; 

a movable hook on which a roe H tent force le 
applied lo urge eaid movable hook toward Ite engag- 
ing direction eo as to have eaid movable hook 
engage in Bald first position with a stationary hook 
provided Inapordon of eald vehicle body and disen- 
gage from said stationary hook In eald second posi- 
tion; and 

a rib gear driven by a motor and provided with 8. 
a knock rib which is rotatably driven to kbka hook 
boee of eald movable hook so ee to elldebly move 
said movable hook from Ite engaging poeitlon to lie 
disengaging poeltlon. 

te 

& The vehicle toy mounting said projectile-launching 
mechanism ae eet forth In any one of claims f to 5 
whereheeldprojecdle^aurichlngrnechanlem le pro- 
vided with: 

a launching spring tor launching said projec- ** 

tila; 

eald pro) ectUe-leunchlng plattorm which le pro- 
vided with at least one ih rough-hole for holding eald 
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projectile thereto; 

a cam ring provided with a rotalably-d riven 
protruding earn; and 

a projectile stopper which Is provided with: a 
stopper boea abutting on eald protruding cam;_an 
engaging-end portion i needed into eaid engaging 
groove of said projectile so as to prevent said pro- 
jectile from launching, said projectile Btopper being 
driven by eald protruding cam; 

whereby eald protruding cam of eald cam ring 
intermittently rotated abuts on said etopper boss so 
as to siidably move said projectile stopper in its dis- 
engaging direction. 

The vehicle toy mounting said projectile-launching 
mechanism as eel forth in claim 6, wherein: 

said projectile-launching mechanism is pro- 
vided with at least a pair of projectile-launching 
eleevee and at leaat a pair of said projectile stoppers; 

a etopper rib provided In eald rib gear te free 
from a hook boss ot eaid movable hook in eaid 
engaging position where Baid movable hook 
engaged with eald stationary hook, which permits 
eald rib gear to rotate; 

when said rib gear rotates to have eald knock 
rib abut on eaid hook boee of eaid movable hook* 
said movable hook is moved to sad disengaging 
poeitlon ihereci against eald resilient lore© applied 
to eald movable hook; 

in a downstream side of said Knock rib in ite 
rotat ing di rection , sa id etopper ri b ie eo provided that 
said stopper rib engages with eaid hook boss of said 
movable hook In said disengaging position to stop 
eald rib gear In rotation; 

said movable hook returns to said engaging 
position thereof under tha influence of said resilient 
force when said motor stops in rotation to transmit 
no torque to said rib gear; 

when eald rib gear le rotatably driven again, 
the operatione described above are repeated so that 
said projectile stoppers are driven each time said rib 
gear le rotated 380 degrees, whereby eald projecllle 
are launched one atierthe other. 

The vehicle toy mounting said projectile-launching 
mechaniem bb set forth in any one of claims 1 to 7 
wherein: 

said vehicle toy Is provided with a radio trans- 
mitter and a radio receiver eo as to be radio-corn rol- 
led in forward and rearward Iraveiing operations, in 
steering operations and moving operations of Baid 
structure, and In launching operations of said pro- 
jectiles. 
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